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© Seal. 



© A seal for the ends of a double row bearing has 
a seal case 30 pressed into the end of the outer race 
and carries an eiastomeric seal element 32 which 
cooperates with a shield C carried by the inner race 
of the bearing. The seal element forms three barriers 
along the sealing surface, which has both axially and 
radially directed portions 26, 28 respectively. The 
first is a primary labyrinth 40 which encircles the 
axial portion 26 of the sealing surface and contains 
pumping cavities 52 which direct lubricant that en- 
ters them back toward the interior of the bearing. 
The second is along a dirt lip 42 that extends toward * 
^and contacts the axial portion 26 of the sealing 
^surface at an oblique angle. The third is along a 
^secondary labyrinth 68 which is located along the 
w radial portion 28 of the sealing surface and has a 
CO groove 76 that opens toward that surface. The 
^groove is filled with the lubricant grease that extends 
Qup to the radial portion 28 of the sealing surface. 
CO The seal may also have a flinger located radially 
^outwardly from the secondary labyrinth and projec- 
ting axially beyond the radial portion 28 
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SEAL 



This invention relates in general to seals and 
more particularly to seals that are highly compact, 
yet are extremely effective in retaining lubricants in 
and excluding contaminants from a sealed cavity. 

The steering knuckles of front wheel drive auto- s 
mobiles carry the bearings on which the front 
wheels rotate, each bearing in effect being re- 
ceived in its steering knuckle and in turn receiving 
a rotatable hub to which a wheel is bolted. Little 
space exists in this mechanism for accommodating w 
the bearing, and as a result the bearings for front 
wheel drive automobiles are highly compact. Of 
course such bearings require seals to retain lubric- 
ants and to exclude contaminants, and to achieve 
an effective spread, that is sufficient spacing be- is 
tween the two rows of rolling elements in the 
bearing, the seals must occupy as little space as 
possible. Typically the seals are fitted into the ends 
of the bearing where they also serve to unitize the 
bearing for handling purposes. 20 

Sometimes a secondary seal is installed be- 
tween the knuckle and the hub to provide an extra 
measure of protection, particularly beyond the main 
seal at the inboard end of the bearing, but if the 
secondary seal does not establish an effective bar- 25 
rier, it can be a detriment that diminishes the life of 
the bearing. For example, if the secondary seal is 
of poor quality, or is damaged, or is around a poor 
quality mating surface, it will allow contaminants 
such as water to work into the space between it 30 
and the main seal and indeed will trap contamin- 
ants in that space. These contaminants eventually 
destroy the main seal and the bearing which the 
main seal is designed to protect. Thus, an ineffec- 
tive secondary seal is worse than no secondary 35 
seal at all. 

Aside from the potentially destructive effects 
that a secondary seal may have, a secondary seal 
constitutes still another part in an already com- 
plicated assembly and requires machined surfaces 40 
where it is mounted and at the mating surface 
against which it bears. This, of course, adds to the 
cost of the front wheel drive assembly. 

A typical front wheel bearing for front wheel 
drive automobiles is supplied as a unit and in- 45 
eludes a unitary outer race, which at its ends 
receives and holds the seals for the bearing. These 
seals bear against the inner race. The seals of the 
present invention when installed at the ends of a 
bearing for a front wheel drive automobile estab- so 
lishes extremely effective barriers - ones that need 
not be supplemented by secondary seals. More- 
over, they create only minimal drag and thus re- 
quire little torque. The seals not only prevent the 
lubricant that is within the bearing from escaping, 



but actually pump the lubricant back into the inte- 
rior of the bearing. 



DESCRIPTION OF THE DRAWINGS 



In the accompanying drawings which form part 
of the specification and wherein like numerals and 
letters refer to like parts wherever they occur - 

Fig, 1 is a partial sectional view of a bearing 
containing seals and cooperating shields construct- 
ed in accordance with and embodying the present 
invention; 

Fig. 2 is an enlarged sectional view of the 
seal and cooperating shield that forms the present 
invention, as well as the surrounding regions of the 
bearing; 

Fig. 3 is a partial end view of the seal and 
shield taken along line 3-3 of Fig. 2; 

Fig. 4 is a view taken along line 4-4 of Fig. 3 
and showing the underside of the primary labyrinth, 
that is the face of the labyrinth which is presented 
toward the sealing surface on the shield: 

Fig. 5 is a fragmentary end view of the seal 
taken along line 5-5 of Fig. 2: 

Fig. 6 is an enlarged sectional view of a 
modified seal and cooperating shield along with the 
surrounding regions of the bearing; 

Fig. 7 is an enlarged sectional view of the 
seal in a modified environment that does not re- 
quire the shield; 

Fig. 8 is an end view of a primary labyrinth 
taken along line 8-8 of Fig. 7 and showing modified 
pumping cavities; and 

Fig. 9 is a view of the modified primary 
labyrinth taken along 9-9 of Fig. 8. 



DETAILED DESCRIPTION 



Referring now to the drawings, a double row 
tapered roller bearing A (Fig. 1) is at each of its 
ends closed by a seal B and a cooperating shield 
C. both of which are received in the end of the 
bearing A where they serve to unitize the bearing A 
in the sense that they hold the components of the 
bearing A together, thus enabling the bearing A to 
be handled without falling apart. The bearing A is 
highly compact, yet possesses the large load-car- 
rying capacity and the durability which are char- 
acteristic of tapered roller bearings. As such, the 
bearing A is suited for use in the front wheels of 
front wheel drive automobiles. 
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The bearing A includes (Fig. 1) a double cup 2 
having a pair of inwardly presented raceways 4 and 
at the large diameter ends of those raceways 4, 
cylindrical counterbores 6 which run out to the 
ends of the cup 2. It is across these ends that the 
cup 2 is clamped in a supporting structure such as 
the steering knuckle of an automotive suspension 
system. The cup 2 surrounds a pair of cones 8 
which abut midway between the ends of the cup 2, 
which is where the cup raceways 4 are smallest! 
and each cone 8 has a tapered raceway 10 which 
faces and indeed is encircled by one of the cup 
raceways 4. Each cone raceway 10 leads out to a 
thrust rib 12 having a cylindrical outwardly pre- 
sented surface 14 of greater diameter, and- that 
surface in turn leads out to that end of the cone 8 
• known as the cone back face. The thrust rin 12 
forms an integral part of the cone 8, and its cylin- 
drical surface 14 lies within the counterbore 6 at 
the corresponding end of the cup 2. The two cones 
8 are clamped together in another structure which 
may be a hub that is within the steering knuckle of 
a front wheel drive automobile. 

In addition to the double cup 2 and the two 
cones 8, the bearing A has tapered rollers 16 (Fig. 
1) which are arranged in two rows corresponding to 
the sets of opposed raceways 4 and 10 on the cup 
2 and cones 8. Thus, a separate row of rollers 16 
surrounds each cone 8. Along their large end faces 
the rollers 16 abut against the thrust rib 12 for their 
respective cones 8, so that the thrust ribs 12 pre- 
vent the rollers 16 from being expelled from the 
spaces between the raceways 4 and 10 when the 
bearing is subjected to radial loads. Each row of 
rollers 16 contains a cage 18 which maintains the 
proper spacing between adjacent rollers 16, and 
further holds the rollers 16 around its cone 8 when 
the cone 8 is removed from the cup 2. Each cage 
18 has a large end ring which extends across the 
large end faces of the rollers 16 and in so doing 
projects into the counterbore 6 at the correspond- 
ing end of the cup 2, or more accurately into the 
annular space between the surface of the counter- 
bore 6 and the cylindrical sealing surface 14 on the 
thrust rib 12 of the cone 8. The tapered rollers 16 
of the rov/s and the cages 18 for those rollers 16 
move within a sealed or isolated annular cavity 22 
which is closed at its ends by the seals B and 
shields C. 

The cup 2 and cones 8 are concentric about 
the axis x of rotation for the bearing A, and in the 
operation of a typical front wheel drive bearing, the 
cup 2 is stationary while the cones 8 revolve within 
the cup 2. In so doing the tapered rollers 16 in the 
two rows move along the raceways 4 and 10, and 
to reduce friction, particularly between the large 
end faces of the' rollers 16 and the thrust rib 12 of 
the two cones 8. a supply of grease-type lubricant 



exists within the annular cavity 22. Indeed, the 
tapered rollers 16 tend to pump the lubricant to- 
ward the thrust rib 12. The seals B and shields C 
generally occupy the annular spaces between the 

5 surfaces of the cup counterbores 6 and the cylin- 
drical surfaces 14 of cone thrust ribs 12 and pre- 
vent the lubricant from escaping. The seals B to- 
gether with the shields C further exclude dust, 
water and other contaminants from the interior of 

w the bearing A. Thus, the seals B and shields C 
serve to isolate the annular cavity 22 (Fig. 1) that 
exists between the cup 2, on one hand, and the 
two cones 8, on the other. Since the cavity 22 
contains the tapered rollers 16, it experiences wide 

15 variations in temperature, but these variations do 
not significantly affect the pressure within the cav- 
ity 22, because the seals B further vent the cavity 
22. 

Considering the shields C first, they are fitted 
20 over the thrust ribs 12 on the cones 8 where they 
provide sealing surfaces 24 with which the seals B 
cooperate to establish barriers at the ends of the 
annular cavity. 22. To this end, each shield C con- 
stitutes nothing more than a metal stamping con- 
25 sisting of an axial mounting portion 26 and a flange 
28 which projects radially outwardly from one end 
of the axial portion 26. The sealing surface 24 for 
the shield C lies along both the axial portion 26 and 
the flange 28 (Fig. 2). The axial portion 26 is 
30 pressed over the thrust rib 12 of the cone 8 so that 
an interference fit exists between it and the surface ■ 
14 of the thrust rib 12. The flange 28 lies flush with 
or is set slightly inwardly from the back face of the 
cone 8. It exists within the counterbore 6 of the cup 
35 2, but does not project radially outwardly enough to 
actually contact the cup 2. 

Each seal B includes (Fig. 2) a metal seal case 
30 and an elastomeric sealing element 32 which is 
bonded to the seal case 30. The case 30, which 
40 serves as a mount for the elastomeric sealing ele- 
ment 32, has an axial portion 34 which is cylin- 
drical and fits into the cup counterbore 6 at one 
end of the bearing A, there being an interference fit 
between the cylindrical surface of the bore 6 and 
45 the axial portion 34, so that the seal B remains 
firmly in place within the cup 2. The interference fit 
further establishes a static seal along the surface of 
the counterbore 6. In addition, the seal case 30 has 
a radial portion 36 which is formed integral with the 
so axial portion 34 and projects radially inwardly from 
one end of the axial portion 34, it being offset 
axially with respect to the flange 28 of the shield C 
so as not to interfere with the shield C. Indeed, the 
radial portion 36 projects toward the axial portion 
55 26 of the shield C, but enough space exists be- 
tween it and both the axial ancf radial portion 26 
and 28 of the shield C to accommodate the 
elastomeric sealing element 32. 
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The elastomeric sealing element 32 is bonded 
to the seal case 30 along the inner edge of the 
radial portion 36 and also along the two faces of 
the radial portion 36 immediately beyond that edge 
/Fig. 2). From its point of attachment the sealing 
element 32 projects generally toward the sealed 
cavity 22 as well as toward the axial and radial 
portions 26 and 28 of the shield C to effect a live 
or dynamic seal with respect to the sealing surface 
24- of the shield C. In so doing it provides within the 
sealed cavity 22 an annular space into which the 
large end ring at the end of the cage 18 projects, 
and this ring of course revolves in the space when 
the cone 8 turns within the cup 2 or vice-versa. 

More specifically, the sealing element 32 is 
configured to establish three barriers along the 
sealing surface 24 of the shield C. The first barrier 
exists along a primary labyrinth 40 which is pre- 
sented toward and exposed to the sealed cavity 22 
(Fig. 2). It surrounds the axial portion 26 of the 
shield C, yet is spaced from the sealing surface 24 
on the axial portion 26. The second barrier con- 
stitutes a dirt lip 42 which is directed obliquely 
away from the labyrinth 40 and actually contacts 
the sealing surface 24 along the axial portion 26 of 
the shield C. The third barrier takes the form of a 
secondary labyrinth 44 which projects toward, yet 
is spaced from, the segment of the sealing surface 
24 that is on the flange 28 of the shield C. The 
secondary labyrinth 44 and the dirt lip 42 exists on 
the air side of the seal B and their primary purpose 
is to exclude contaminants, such as water, dirt and 
dust, from the sealed cavity 22. The primary laby- 
rinth 40 exists on the lubricant side of the seal B 
and its primary purpose is to retain the lubricant 
within the cavity 22. 

Considering the primary labyrinth 40 first (Figs. 
2-4), it turns radially inwardly and terminates at a 
circumferential or cylindrical face 46 which is pre- 
sented toward, but is slightly greater in diameter 
than, the outer cylindrical sealing surface 24 on the 
axial portion 26 of the shield C. As a consequence, 
a slight clearance c exists between the sealing 
surface 24 and the face 46, and this clearance 
typically could range between 0.002 and 0.064 
inches, this being a working clearance since some 
eccentricity between the labyrinth 40 and sealing 
surface 24 as the result of manufacturing toleran- 
ces may exist. On one side of the cylindrical sur- 
face 46 is an inner end face 48 which is presented 
toward the sealed cavity 22 and on the other side 
an outer end face 50 which is presented toward the 
secondary lip 42. Both faces are radial, that is they 
lie in planes which are perpendicular to the bearing 
axis x, and hence they are parallel to each other. 
Neither the cylindrical face 46 nor the inner end 
face 48 is continuous, but instead both are inter- 
rupted by small pockets or cavities 52 which are 



configured to pump or impell any lubricant that 
enters them back toward the taperea rollers 16. 
that is back into the sealed cavity 22, The cavities 
52 are arranged at equal circumferential intervals 
5 along the primary labyrinth 40. with each cavity 52 
opening out of both the cylindrical face 46 and tne 
inner end face 48 of the primary labyrinth 40 and 
interrupting the edge at which those faces inter- 
sect. To effect the pumping or impelling action. 
io each cavity 44 has a pair of side faces 54 (Figs. 3 
& 4) which are located at equal angles d with 
respect to the direction of relative rotation k be- 
tween the labyrinth 40 and the sealing surface 24. 
The angle d should be between 30* and 60* and 

75 should preferably be 45* . Thus, the side faces 54 
intersect the cylindrical face 46 along lines which 
are oblique to the direction or relative rotation k 
between the primary labyrinth 40 and sealing sur- 
face 24, which is, of course, the circumferential 

20 direction. Completing the cavity 44 is an outside 
connecting face 56 which extends between the two 
side faces 46 and is oriented at an oblique angle 
with respect to the cylindrical sealing surface 24 it 
being farthest from the cylindrical surface 24 at the 

25 inner end face 48. The two side faces 54 are 
planar, while the connecting face 56 may be planar 
or perhaps slightly concave. All three of the faces 
54 and 56 intersect the outer end face 50. with the 
lines of intersection for the side faces 54 being - 

30 spaced slightly apart and the line of intersection for 
the connecting face 56 being outwardly from the 
cylindrical face 46. The result is a small vent ap- 
erture 58 (Fig. 3) that opens out of the outer end 
face 50 toward the dirt lip 42, that aperture of 

35 course being at the small end of the pumping 
cavity 52. 

When the cone 8 rotates, lubricant that is be- 
tween the seating surface 24 on the axial portion 26 
of the shield C and the cylindrical face 46 of the 

<*o primary labyrinth 40 migrates into the pumping 
cavities 52 where it is deflected axially by the side 
faces 54. Actually, the rotation of the cone 8 not 
only causes the lubricant to flow into each cavity 
52. but further causes it to come against one side 

45 face 54 of each cavity 52, and that side face 54, 
being at the angle d with respect to the direction of 
relative rotation k. which is of course the circum- 
ferential direction, deflects the lubricant back to- 
ward the sealed cavity 22 and the tapered rollers 

so 16 within it. The outside face 56. inasmuch as it is 
oblique to the axis x. also deflects lubricant back 
toward the sealed cavity 22 and allows lubricant, 
when subjected to the centrifugal forces generated 
by relative rotation between the cup 2 and cone 8. 

55 to flow outwardly away from the axis x of rotation 
as the lubricant moves into the sealed cavity 22. 
By reason of their wedge-shaped configurations, 
the pumping cavities 52 will deflect the lubricant in 
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the same axial direction, irrespective of the direc- 
tion that the cone 8 rotates, and also irrespective of 
whether the cone 8 or cup 2 is the rotating race of 
the bearing A. In this regard, in one direction of 
rotation one side face 54 and the outside face 56 of 
each cavity 52 will deflect the lubricant back toward 
the sealed cavity 22 that represents the interior of 
the bearing A, and in the other direction of rotation, 
the other side face 54 and outside face 56 will 
likewise deflect the lubricant, again axially back 
toward the sealed cavity 22. The vent apertures 58 
at the ends of the cavities 52 along with the clear- 
ance between the cylindrical face 46 and the axial 
portion 24 of the shield C prevent the sealed cavity 
22 from experiencing an increase in pressure. 

The dirt lip 42 (Fig. 2) projects generally away 
from the primary labyrinth 40 and toward the ex- 
terior of the bearing A, it having parallel side faces, 
a short end face and a contact face 64. The inside 
of the two side faces merges into the outer end 
face 50 of the primary labyrinth 40 at a fillet, and 
as a consequence a narrow annular space 66 ex- 
ists between the labyrinth 40 and the lip 42. When 
the dirt Hp 42 is un distorted, its contact face 64 has 
a diameter somewhat less that that of the cylin- 
drical face 46 and also less than that of the sealing 
surface 24 on the axial portion 26 of shield C, so 
that when the seal B is on the bearing A, the dirt lip 
42 is deflected slightly outwardly with its contact 
face 64 bearing against the sealing surface 24 on 
the axial portion 26 for the full circumference of 
that surface. Thus, in contrast to the primary laby- 
rinth 40, some friction develops between the dirt lip 
42 and the sealing surface 24, but that fraction is 
small due to the small area of contact and the 
seepage of a small amount of lubricant past the 
primary labyrinth 40 and into the region of contact 
at the contact face 64, particularly when the bear- 
ing B is at rest. 

The secondary labyrinth 44 consists of two 
concentric ribs 68 (Figs. 2 & 5) which project 
axially toward the flange 28 of the shield C, yet do 
not contact the sealing surface 24 on that flange 
28. Each rib 68 has cylindrical side faces that 
share a common center in the axes x and a 
squared off end face 70. Indeed, the end faces 70 
of the two ribs 68 lie in a common plane that is 
perpendicular to the axis x. The end faces 70 are 
spaced from the sealing surface 24 of the flange 28 
for the shield C there being another clearance e 
between the two. The clearance e should range 
between about 0.005 and 0.026 inches. The 
spaced apart ribs 68 create two additional grooves 
in the elastomeric sealing element 32, there being 
one groove 74 between the dirt lip 42 and the inner 
of the two ribs 68 and another groove 76 between 
the two ribs 68 themselves. The groove 74 pos- 
sesses a V-shaped cross-section, whereas the 



groove 76 has a rectangular cross-section. 

The bearing A is furnished as a unit ready to 
install in an automobile steering knuckle or some 
other appliance, that is. with its own supply of 
5 lubricant in the sealed cavity 22 and the seals 3 
and shields C in place. Indeed, the seals B and 
shields C serve to unitize the bearing A for han- 
dling purposes, in that they prevent the rollers 16 
and cones 8 from coming axially out of the ends of 

10 the unitary double cup 2. The bearing A is assem- 
bled merely by inserting the two cone assemblies, 
that is, the cones 8 together with their rollers 16 
and cages 1 8, into the ends of the cup 2 until the 
front faces of the two cones 8 about at the center 

15 of cup 2, but before doing so the interior of the cup 
2 and the two cone assemblies are loaded with a 
suitable grease-type lubricant. With the cones 8 so 
positioned, the rollers 16 seat against the raceways 
4 and 10 of the cup 2 and cones 8. The seals B 

20 and shields C are installed as units into the ends of 
th bearing A. More specifically, each seal B and its 
shield C are brought together into the relative posi- 
tions which they assume in the bearing A, that is 
the dirt lip 42 of the seal B is expanded to a 

25 diameter great enough to fit around the axial por- 
tion 26 of the shield C and then the seal B and 
shield C are moved together so that the lip 42 of 
the former actually embraces the segment of the 
sealing surface 24 located along the axial portion 

30 26 of the latter. The expansion may be achieved by 
running the lip 42 over a tapered mandrel that 
leads up the axial portion 26 of the shield C. With 
the seal B and shield C so coupled, the two are 
pressed as a unit into the end of the bearing B, 

as that is to say, the axial portion 34 of the seal case 
30 is pressed into the counterbore 6 at one end of 
the cup 2, while the axial portion 26 of the shield C 
is simultaneously pressed over the thrust rib 12 of 
that cone 8 which is within the counterbore 6. The 

40 force by which the installation is effected is applied 
through a punch which bears against the radial 
portion 36 of the seal case 30 for the seal B and 
the flange 28 for the shield C. The offset between 
the surfaces of the punch which bear against the 

45 seal case 30 and shield C is such that the seal B 
and shield C are installed with the proper axial 
spacing between the end faces 70 on the ribs 68 of 
the secondary labyrinth 44 and the segment of the 
sealing surface 24 that is on the flange 28 of the 

so shield C. 

When the bearing B is placed in operation, the 
cones 8 rotate relative to the cup 2 or vice-versa. 
As a consequence, the tapered rollers 16 tend to 
pump some of the lubricant toward the thrust ribs 

55 12 of the two cones 8 and over the sealing sur- 
faces 24 on the axial portions 26 for the shields C 
that are on those ribs 1 2. This lubricant, encounters 
the primary labyrinth 40 of each seal B, and when 
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not in excessive quantities, is for the most part 
returned toward the tapered rollers 16 and the 
annuiar cavity 22 in which they revolve. In particu- 
lar, upon migrating along the sealing surface 24 on 
the axial portion 26 of the shield C for either cone s 
8, the lubricant becomes caught in the pumping 
cavities 52 of the primary labyrinth 40 for the seal 
B at that end of the bearing A, and here the side 
faces 54 of the cavities 52, inasmuch as they are 
oblique to the direction of relative rotation between io 
the sealing surface 24 and primary labyrinth 40, 
drive the lubricant axially and radially back toward 
the sealed cavity 22. The connecting faces 56, 
which are oblique to the axis x. likewise impel the 
lubricant axially. When the cones 8 constitute the 75 
rotating races of the bearing B, the centrifugal force 
developed tends to fiing the lubricant out into the 
pumping cavities 52, but even when the cup 2 is 
the rotating component, the surface tension be- 
tween the cylindrical face 46 of the primary laby- 20 
rinth 40 and the lubricant is enough to cause the 
lubricant to be caught up in the pumping cavities 
52 and to be deflected or impelled axially and 
radially by the faces 54 and 56 of them. 

A very small quantity of the lubricant works its 25 
way under the cylindrical face 46 of the primary 
labyrinth 40, or perhaps through the vent apertures 
58 in that labyrinth, and passes on to the contact 
face 64 of the dust lip 42 to reduce the friction 
bet-ween that face and the wear surface 24 on the 30 
axial portion 26 on the shield C. The dirt lip 42 
serves primarily to exclude dust, moisture, and 
other contaminants from the sealed cavity 22. so 
that the raceways 4 and 10 and the rollers 16 in 
that cavity are not damaged by such contaminants. 35 
In addition the dirt lip 42 creates a back pressure 
when lubricant migrates into the area under the 
cylindrical face 46 of the primary labyringth 40. 
This back pressure minimizes the amount of lubri- 
cant that can enter this area and forces some of 40 
the lubricant into engagement with the pumping 
cavities 52, resulting in the return of the lubricant to 
the sealed cavity 22. During starts and stops in 
operation and also when the speed of rotation is so 
slow that the pumping cavities 52 are ineffective in 45 
returning the lubricant to sealed cavity 22, the 
annular space 66 adjacent to dirt lip 42 is partially 
filled with lubricant which provides lubrication to 
contact face 64 of the lip 42 when the speed of 
rotation increases. 50 

The grease-type lubricant also exists in the two 
grooves 74 and 76 at the secondary labyrinth 44. 
and indeed the lubricant in this region actually 
spans the space between the secondary labyrinth 
44 and the portion of the sealing surface 24 that 55 
lies along the flange 28, adhering to the latter 
better than the former. Thus, when the shield C 
rotates relative to the seal B or vice-versa, the 



lubricant tends to remain with the flange 28 of ihe 
shield C and slips over the smootn surfaces on the 
secondary labyrinth 44 of the seal 8. This lubricant 
presents a barrier g to the passage of contaminants 
along the sealing surface 28 and indeed prevents 
many contaminants from reaching the dirt lip 42 
where a more positive barrier exists. Contaminants, 
particularly dirt, becomes entrained in the grease 
that is along the secondary labyrinth 44, and this 
dirt causes the grease to adhere even more effec- 
tively to the flange 28 of the shield C, yet does not 
significantly reduce its ability to slide circumferen- 
tialiy over the labyrinth 44. 

The grease-type lubricant that enhances the 
barrier g along the secondary labyrinth 44 may be 
applied to that labyrinth before the seal B is fitted 
over its shield C. On the other hand, it may be 
acquired from within the annular cavity 22. In this 
regard, if excessive lubricant is placed within the 
bearing A during assembly of the bearing A. the 
tapered rollers 16 during the initial operation of the 
bearing A will force some of the lubricant through 
the space between the primary labyrinth 40 and 
the sealing surface 24. notwithstanding the pump- 
ing cavities 52. and indeed will exert enough force 
to lift the dirt lip 42 away from the sealing surface 
24 and extrude the excessive lubricant into the 
space between the secondary labyrinth 44 and the 
flange 28 of the shield C. The excessive lubricant 
occupies the grooves 74 and 76 and spans the 
space between the secondary labyrinth 44 and the 
portion of the sealing surface 24 that is on the 
flange 28 to form the barrier g. 

Should the pressure within*the sealed cavity 22 
increase during normal operation of the bearing A, 
this increase in pressure will be transmitted 
through the clearance c and through the vent ap- 
ertures 58 into the annular space 66 between the 
labyrinth 40 and the din lip 42. and if great enough 
will lift the dirt lip 42 slightly to release the pres- 
sure. The air which is so released displaces some 
of the lubricant at the secondary labyrinth 44 to 
complete the venting, but that lubricant immedi- 
ately resumes its original configuration and re-es- 
tablishes the grease barrier g at the secondary 
labyrinth 44. Thus, the pressure within the sealed 
cavity 22 never becomes great enough to damage 
the seal B or to dislodge it. 

The seal B is best suited for use in an installa- 
tion where the cup 2 remains stationary and the 
cones 2 rotate, because the rotation of the cones 8 
is imparted to the shield C. the flange 28 of which 
serves as a fiinger for throwing contaminants away 
from elastomeric sealing element 32. Where the 
cup rotates and the cones 8 remain stationary, a 
modified seal D {Fig. 6) is better suited for the 
bearing A. The modified seal D likewise cooperates 
with a shield C to isolate the annular cavity 22 
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within the bearing A, and is virtually identical to the 
seal B, except for the presence of a flinger 80. 

The flinger 80 is molded integral with and 
forms part of the elastomeric sealing element 32. It 
projects axially from the radial portion 26 of the 
seal case 30 and encircles the outer edge of the 
flange 28 for shield C, but it does not contact the 
shield C. Indeed, the flinger 80 is oriented some- 
what obliquely with respect to the flange 28 so that 
its free outer end lies farther from the axis x of 
rotation than its secured inner end. Thus, any water 
which falls onto the upwardly presented surface of 
the flinger 80 while the bearing B is at rest will 
drain toward the flange 28 and thence downwardly 
off of the flinger 80, and accordingly, the flinger 80 
directs water away from the secondary labyrinth 
44. On the other hand, when the bearing A is in 
operation, the rotation of the cup 2 is of course 
imparted to the flinger 80 and any contaminants 
that come against the flinger 80 are, owing to the 
centrifugal forces that are generated, hurled out- 
wardly away from the flinger 80 and the enclosure 
44 which lies inwardly from it. 

Still another seal E (Fig. 7) is identical to the 
seal B, but it does not establish a barrier along the 
shield C. Instead it establishes the barrier along 
machined surfaces that lead away from the annular 
cavity 22. In this regard, the cylindrical surface 14 
for the thrust rib 12 on the cone 8, is exposed so 
that the lubricant from the cavity 22 migrates along 
it. The primary labyrinth enclosure 40 encircles the 
surface 14 and the cavity 52 within the enclosure 
40 pumps the lubricant back toward the cavity 22. 
Moreover, the dirt lip 42 actually contacts the sur- 
face 14 to effect its barrier to the passage of 
contaminants at that surface. 

The back face of the cone 8. that is the radial 
face on the end of the thrust rib 12, abuts a 
machined auxilliary surface of shoulder 82, which is 
fixed in position with respect to the cone 8. The 
shoulder 82 extends radially outwardly past the 
secondary labyrinth enclosure 44, its surface being 
spaced from the end faces 70 of the ribs 68 so that 
a clearance e equivalent to the clearance e for the 
seal B exists between the faces 70 and shoulder 
82. 

Thus, with the seal E, the cylindrical surface 14 
of the cone thrust rib 12 serves the same purpose 
as the sealing surface 24 on the axial portion 26 of 
the shield C, while the shoulder 82 functions the 
same as the portion of the sealing surface 24 on 
the flange 28 of the shield C. . 

The sealing element 32 on any one of the 
seals B, D or E may be molded from a somewhat 
flexible polymer in lieu of an elastomer. Moreover, 
the primary and secondary labyrinths 40 and 44 
may be formed from metal or some other rigid 
substance, with the dirt lip 42 bonded to it. The dirt 



lip 42 would in that case be formed from an 
elastomer or a polymer and would remain some- 
what flexible. 

Each of the seals B, D and E, in lieu of having 

5 pumping cavities 52, dilineated by two side faces 
54 and a single connecting face 56 each, within its 
primary labyrinth 40, may have within that labyrinth 
pumping cavities 90 (Figs. 8 & 9) that are enclosed 
merely by two intersecting side faces 92. each of 

to which is oblique to the cylindrical face 46 where it 
intersects that face and also oblique to the plane of 
the inner end face 48. As such the two side faces 
92 for each cavity 90 intersect at a line 94 that is 
oblique to the axis of rotation, and impart to the 

75 cavity 90 a generally wedge-shaped cross-sectional 
configuration. Lubricant upon entering the cavities 
90 is impelled axially and radially away from the 
primary labyrinth 40, and thus is returned to the 
annular cavity 22. 

20 While the seals B, D, and E are depicted in the 
ends of the bearing A, they may also be installed 
in a housing that contains the bearing A. Indeed, 
they need not be used with antifriction bearings at 
all. 

25 This invention is intended to cover al! changes 
and modifications of the example of the invention 
herein chosen for purposes of the disclosure which 
do not constitute departures from the spirit and 
scope of the invention. 

30 

Claims 

1. In combination with a sealing surface of 

35 circular cross-sectional configuration and a compo- 
nent located generally around the surface and ar- 
ranged such that relative rotation about an axis of 
rotation may occur between the sealing surface 
and the component, an improved seal for isolating 

40 within the component a region that contains a lubri- 
cant, said seal comprising: a generally rigid seal 
case attached to the component such that a static 
barrier exists between the component and the seal 
case and a sealing element attached to the case 

45 and encircling the sealing surface to form a barrier 
along the sealing surface, the sealing element in- 
cluding: a first labyrinth exposed to the isolated 
region and having a circumferentially extending 
face which is presented toward the sealing surface 

so and an end face which is presented toward the 
isolated region; a second labyrinth spaced from the 
first labyrinth and being presented toward but not 
contacting the sealing surface, the second labyrinth 
being configured to resist the movement of con- 

55 taminants along the sealing surface; and a flexible 
dirt lip located between the first 'and second laby- 
rinths and contacting the sealing surface. 
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2. The combination according to claim 1 
wherein the first labyrinth contains pumping cav- 
ities, with each cavity opening out of the circum- 
ferentially extending face and the end face and 
being configured such that the lubricant which is in 
it is impelled back to the isolated region when 
relative rotation occurs between the sealing surface 
and the seal. 

3. The combination according to claim 1 
wherein the portion of the sealing surface toward 
which the second labyrinth is presented is located 
at an angle with respect to the portion of the 
sealing surface toward which the circumferentially 
extending face of the first labyrinth is presented. 

4. The combination according to claim 1 
wherein the portion of the sealing surface toward 
which the circumferentially extending face of the 
first labyrinth is presented extends generally axially 
and the portion of the sealing surface toward which 
the second labyrinth is presented extends gen- 
erally radially. 

5. The combination according to claim 4 
wherein the sealing element further includes a 
flinger which is located raidaiiy outwardly from the 
radial portion of the sealing surface and projects 
axially beyond that radial portion to deflect con- 
taminants away from it. 

6. The combination according to claim 1 
wherein the second labyrinth creates a groove 
which opens toward the sealing surface. 

7. The combination according to claim 6 
wherein the second labyrinth includes two spaced 
apart ribs which project toward the sealing surface, 
and the groove is between the two ribs. 

8. The combination according to claim 7 
wherein the second labyrinth creates another 
groove with the dirt lip. 

9. The combination according to claim 7 
wherein a grease-type lubricant fills the groove and 
spans the space between the second labyrinth and 
the sealing surface. 

10. The combination according to claim 1 
wherein the sealing element is formed from a flexi- 
ble material. 

1 1 . A seal for creating betwen two components, 
one of which rotates relative to the other about an 
axis of rotation, a barrier to the passage of a 
grease-type lubricant and contaminants, said seal 
having an axis that coincides with the axis of rota- 
tion when the seal is installed on one of the com- 
ponents, said seal comprising: a generally rigid 
seal case; a circular first labyrinth having a circum- 
ferentially extending face that is presented toward 
the axis of rotation and at least one end face that is 
located at an angle with respect to the circumferen- 
tially extending face; a circular second labyrinth 
carried by the seal case and being spaced from 
the first labyrinth, the second labyrinth having at 



least one groove that opens axiaily away from the 
first labyrinth; and a flexible dirt lip carried oy the 
seal case and being located between first and 
second labyrinths, the dirt lip extending inwardly 
5 toward the axis of rotation, ana having a contact 
face which, when the dirt lip is unrestrained, pos- 
sesses a diameter less than a diameter of the 
circumferentially extending face of the first laby- 
rinth. 

io 12. A seal according to claim 11 wherein the 

first labyringth has pumping cavities which open 
out of the end face and the circumferentially ex- 
tending face, the cavities being bounded on their 
sides by side faces which intersect the circum- 

15 ferentially extending face along lines that are ob- 
lique to the end face. 

13. A seal according to claim 11 wherein the 
second labyrinth includes a pair of ribs that are 
directed axially away from the first labyrinth, and 

20 the groove is between the ribs. 

14. A seal according to claim 11 wherein the 
second labyrinth and dirt lip are configured and 
positioned such that another groove exists between 
them; and wherein both grooves open generally 

25 axially away from the first labyrinth. 

15. A seal according to claim 11 wherein the 
dirt lip is oblique to the axis of rotation such that it 
is directed generally away from the first labyrinth. 

16. A seal according to claim 11 wherein the 
30 first and second labyrinths and the dirt lip form part 

of a seal element which is bonded to the seal case, 
the seal element being formed from a flexible ma- 
terial. 

17. A seal according to claim 11 and further 
55 comprising a flinger carried by the seal case be- 
yond the second labyrinth and projecting generally 
axially away from the seal case. 

18. In combination with a pair of machine com- 
ponents which are arranged such that one will 

40 rotate relative to the other about an axis of rotation, 
the one component being hollow and the other 
component being received in the hollow compo- 
nent and carrying a sealing surface that has a 
generally axially directed portion and a generally 

45 radially direction portion, a seal for isolating within 
the hollow component a region that contains a 
grease-type lubricant, said seal comprising: a gen- 
erally rigid seal case attached to the hollow compo- 
nent such that a static seal exists between the case 

so and the hollow component; a primary labyrinth at- 
tached to the seal case and having a circumferen- 
tially extending face that is presented toward and 
surrounds the axial portion of the sealing surface, 
yet is placed outwardly from the axial portion, and 

55 an end face that is presented toward and exposed 
to the isolated region; a secondary labyrinth at- 
tached to the seal case and presented toward, but 
being spaced from, the radial portion of the sealing 
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surface, the secondary labyrinth having a groove 
which opens toward the radially direction portion of 
the sealing surface; and a flexible dirt lip attached 
to the seal case and being located between the 
primary and secondary labyrinths, the dirt lip being 5 
directed generally away from the primary labyrinth 
and contacting the sealing surface. 

19. The combination according to claim 16 
wherein the dirt lip is oblique to and contacts the 
axial portion of the sealing surface. io 

20. The combination according to claim 18 
wherein the primary labyrinth has pumping cavities, 
each of which opens out of both the circumferen- 
tially extending face and the end face, each cavity 

on its sides being bounded by side faces which are is 
oblique to the direction of relative rotation between 
the first labyrinth and the sealing surface and di- 
verge toward the isolated region so that lubricant 
upon entering the cavity will be directed generally 
axially toward the isolated region. 20 

21. The combination according to claim 20 
wherein the primary and secondary labyrinths and 
the dirt lip are part of a seal element which is 
formed from a flexible substance and is bonded as 

a unit to the seal case. 25 

22. The combination according to claim 19 
wherein the groove of the secondary labyrinth is 
filled with the grease-type lubricant and the lubri- 
cant occupies the space between the secondary 
labyrinth and the radial portion of the sealing sur- 30 
face. 

23. The combination according to claim 19 and 
further comprising a flinger attached to the seal 
case radially outwardly from the secondary laby- 
rinth, the flinger projecting generally axially beyond 35 
the radial portion of the sealing surface so as to 
prevent contaminants from flowing along the seal- 
ing surface. 
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